Oligonucleotides modified with a 5'-primary amine (obtained from IDT) were dissolved in Phosphate Buffered Saline (PBS, pH 7.4; Sigma-Aldrich P4417) and mixed with 20 equivalents of Sulfo-SMCC (Thermo Fisher Scientific, 2 mg no-weigh format, dissolved in DMSO prior to use) to a final concentration of 1 mM in 50% DMSO for 2 h at room temperature under continuous shaking at 850 rpm. The maleimide-functionalized oligonucleotides were isolated using ethanol precipitation by the addition of 10 % (v/v) 5 M NaCl and 300 % (v/v) ice cold ethanol and subsequently stored at -30 °C for 1 h. The precipitated oligonucleotides were pelleted by centrifugation for 30 min. at 14,000 x g at 4 °C. After washing the pellet with ice cold 100 % ethanol the pellet was dried to air for 45 minutes. The peptide (10 equivalents) was dissolved in a minimal volume of 7 M Urea and supplemented with a Phosphate buffer (100 mM NaPi, pH 7.0) to a final volume of 200 µL per reaction. The peptide was then added to the malaimide-functionalized oligonucleotide and incubated for 2 h at room temperature under continuous shaking at 850 rpm. Finally, the obtained POCs were desalted using a PD MiniTrap G-10 column (GE Healthcare Life Sciences), purified by reversed-phase HPLC on a Kinetex 2.6u C18 (100 x 4.6 mm) column using a gradient of 8 -20 % acetonitrile in 100 mM triethylammonium acetate + 5 % ACN (TEAA, pH 7.0) and lyophillized three times to a white powder. Purified POCs were analyzed using mass spectrometry by flow injection analysis on a LCQ Fleet (Thermo Finnigan) ion-trap mass spectrometer in negative mode (1:1 isopropanol/water + 1% triethylamine (pH 10)). 5 μL of 50 µM POC solution in mQ was directly injected. Deconvoluted m/z spectra were obtained with MagTran software.
Hybridization of POCs
Bivalent ligands were obtained by hybridizing the complementary peptide-oligonucleotide conjugates in a 1:1 ratio at room temperature for 1 hour in PBS. The purity of the hybridized constructs was analysed on a native 15% polyacrylamide gel.
Photocleavage of ligand on gel
The photocleavable ligand was dissolved in 12.5 mM MgCl 2 in TE (10 mM Tris-HCl, 1 mM EDTA, pH 8.0) to a concentration of 10 ng/µl. Aliquots of 10 µl were exposed to UV light (Promed UV-lamp, 36 watt). The sample, on ice, was placed directly under one of the four lamps (365 nm, 8 W each) at a distance of 2.5 cm. For gel loading purposes, 2 µL of 40% sucrose solution was added. Samples were loaded on a 15 % TAE PAGE gel and run for 1 hour at 125 V. Gel was stained using SybrGold for 15 minutes before imaging on an ImageQuant 350 (GE Healthcare, 537/35 nm filter).
Fluorescence polarization assays
Fluorescence polarization measurements were recorded on a Tecan Safire 2 microplate reader. Samples were excited at 470 nm and monitored between 510 and 530 nm. Antibody and ligands were diluted from a concentrated stock to PBS (pH 7.4) containing 1 mg/mL BSA (PBS+). Antibody (Thermo Fisher Scientific, # 26183) was incubated with ligand for 30 minutes at room temperature, protected from light. Samples were irradiated with 365 nm light for 10 minutes on ice. A dilution series was made in a 384 well plate (end-concentrations: 0.02 -10 nM) and 2 nM of FITC-HA was added. The plate was measured after an incubation of 30 minutes at room temperature. Kd -value was determined using Equation 1 in Origin 2015. 
FACS experiments
EBY100 yeast cells were transformed with the pCT-Citrine vector as previously described. 2 Yeast was grown overnight in 5 mL SDCAA medium (20 g dextrose, 6.7 g Difco yeast nitrogen base, 5 g Bacto casamino acids, 5.4 g Na2HPO4 in deionized H2O to a volume of 1 liter and sterilized by autoclaving) at 30 °C, 250 rpm and passed (the next morning) to an OD600 of 0.1 in fresh SDCAA-medium and was allowed to grow for another 3 hours at 30 °C till an OD600 of 0.4. Yeast was pelleted by centrifugation (5 minutes at 2,500 x g), SDCAA-medium was removed and the yeast cells were resuspended in SGCAA-medium (same composition as SDCAA, but 20 g galactose instead of dextrose) in order to induce the desired protein display at the yeast surface. Expression was performed at 20 °C, 250 rpm and for at least 20 hours. Prior to antibody titration or activation experiments, yeast was pelleted by centrifugation (5 minutes at 2,500 g) and the SGCAAmedium was removed. 1 mL of PBS+ was added to the pelleted yeast cells and they were thoroughly re-suspended. Cells were pelleted again by centrifugation for 1 minute at 12,000 x g. The PBS+ was removed and the yeast cells were resuspended in 1 mL PBS+. The OD of a 10-fold dilution in PBS+ was measured at 600 nm and the yeast cells were then diluted to an OD600 of 1 (1 x 10 7 cells per mL) in PBS+. Cells were kept at room temperature under continuous shaking (300 rpm) till use.
Alexa647-labelled anti-HA antibody (Thermo Fisher Scientific, RRID AB_2610626) and ligands were diluted from a concentrated stock in PBS+. Ligands were irradiates with 365 nm light for 30 minutes on ice. 1 nM of antibody (500 µL total volume) was incubated with 2 equivalents of bivalent ligands or 4 equivalents of monovalent ligand for 30 minutes at room temperature, protected from light. Displacer strand (20 eq.) was added and incubated for 60 minutes at room temperature. Subsequently, 25 µL of yeast cells was added and incubated, under continuous shaking at 300 rpm, at room temperature for 1 hour. Mixtures were kept on ice till measurement.
All FACS measurements were done using a FACS Aria III equipped with a 70 μm nozzle. Citrine was excited by a 488 nm laser and detected through a 530/30 bandpass filter with a PMT voltage of 400 mV. Alexa647 was excited by a 633 nm laser and detected through a 660/30 bandpass filter with a PMT voltage of 550 mV. For all analyses, doublet cells were excluded by standard doublet discrimination with forward-and side scatter area versus height plots. Alexa 647 intensities were recorded for cells that were positive for Citrine. No spectral interference was observed between Citrine and Alexa 647. Therefore, no compensation was necessary. All samples were recorded with a flow rate of 1.0 mL/min. Data was displayed using FlowJo software (v10). Histrograms were smoothed and counts were normalized. 
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